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(54) UNIT FUEL CELL AND FUEL CELL STACK PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a constant 
interference at a seal portion, even if there is 
dispersion of the thickness of an electrode structure, 
without being effected by this. 
SOLUTION: After a liquid seal S is applied to a 
channel portion 28, corresponding to a protruding, . ; 
portion 18a of a polymer electrolytic membrane 18 
protruding from electrodes 25, 27, the electrodes 25, 
27 are held between a pair of separators 14, 16 and 
are assembled temporarily. The liquid seal S is 
solidified, as it is, to form a unit fuel cell 10. After a 
preset number of unit fuel cells 10 formed in the ; 
same processes are laminated, a compressive load is 
applied thereto along the direction of stack- .. 
lamination, with a fastening bolt to produce a fuel cell 
stack. 
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ttE«ra6tt&tt tte«EiaMWIiWMW»Dtt* 
i£i LSR. XttBa&U L»E»(6*-*-te/<L/-*BI©^ 

t SfS3.SE iS»liWS«* * * ©£B£# 
*. 

BMlQllMMBffl 
[000 1] 

BMB®a"**a*fi»»] *58Btt, a#s#?iE»st 

»W6X4r v ^«08BI**K«y» mHNKfiflc 
[0 0 0 2] 

[ftift©&ffi] 0J;itf> BWK»TfilO*ttl«»«» 

So 

[0 0 0 3] *flffl»W6»B-«fc-3^T» H1 

-tzn-u-* 3 a oi-isom^mmmT. mz&* m 

- k«B2 b izntmmsftZTS- m&ti'-* 3 
bwt -sobksbw* mitts *w oms&s 



[0004] Eftsaww*. Hflflw^ ckt» 
5* rstsjffxj &msr«tt&#$«. ) awwwi 

jfii ic#iB«&-t^<-feA°u-$ 3 a, 3 btamrt 
t^ommitm^ti^m 2 a , 2 b tt^mm^n 
ttttn**, aif-fe/tu-* 33,3 b©gs®©ji# 

[0005] 

A) i£««*wrrsct»EJ:y» *-jww«EBR;!r 

tlk®B*s-)\> 9 fcffiffl U Z. tiled: y 4 UfcHKfc J: 

frfrStHSKfi^ HB5>-/I/ 9©*4M«T**5'- 
JbEtttAhfek JBlT©SC-P!£«#*lS. 
[000 6] 

Ah = Ah1 + Ah2 - (1) 
Ahl = hseai-hMEA - (2) 
hseal : Ug->-jU9©5/-iUS* 

Ah2 : ffi£JlffiBS©llJSttffilti6#Ei8S 

[0007] mm'm&x'S' v tazffl&mcis 
a»fl»!ii n**^tt*ffij«R«ai 

Ltt06. ±iB3£ (1) . (2) J:yBIS* k ft*3lE, 
RBHISB»8*(c*oW*hKAtftf6-3<t» C© 
6>Ot A hHEAtt. ^46«TSS->-;UE^MA h it 
^©S«SI?**nTL^?. 
[0 0 0 8] SI 2lEd3^T, ZKD'S-immwk h 

^MF©t*t.Mii^s PirSI©JP*hMEA (iXT. Tg^ 

{-&®m atj t MiBS*ff*«fcy i t>AhMEAfc^jp* 

hMEA©gfe5)imMSii#8©®^S^ (-JS* 

A^-^UffiffiftA h {c-?-©SSSSii*4T.T L« 3 
*-JW»Fs QttHD «Dlf6oSAFst**<ft 

[0 0 0 9] Sfc ©KS8SBtit»8lca3^r ) E>v 
^©)I?hMEA3[) , !MPg*[RlT«50<t, 5^-;Mmsac 
fPffl-rSBBB^-il/ 9 frS-fe^U-* 3 a , 3 batflg 

«Hia«*8iEfli«-r*5'-iHBEt»i*6^<ft i ^ ^ 



&12 0 0 2-24 6 0 44 



(Dmf£&te. -feM'U— S» 3 a, 3 b*JP<-rtUflBJt 

tO 0 1 0] *©Mu JMttnWAl 
* ? \im% a J-)Vmt LT, JbBBWf-Jb 9 f=H 

BPF7-2 4 94 1 7« . LfrL*tf6» EOS** 

[0 0 11] *BHI& CO«fcaft»flW=«*T**n 
fc*©T&y> ^©Bftt*, mattttttajrcKtfe 

[0 0 12] 

izzHfzm&mv'mmm 1 8) *-»©«■ <«* 
ifs sawwsit=fiH-«*v-F«B2 5, tv-f* 

«2 7) TttftLftmiHnfi* («*J& SJtBOffiffi 
icfcttSJIiiffilSSittl 2) ©BfcJWME-SMHs^l' 

£1 4. 7 J- Ka-Wtb-* 1 6) T-35^LT%i.m 

1 0) ©Ba&STft-aTs MBmWSBWHLftH 30 
■K6Mtt*at*18a) , XttttttWaWPfctf 

2 8) ©^r*utp-*tEa«5'--^*J8*^«» cn 

ftHtt©-WtU-*-?tt»LTfiliiC«5V,\ *©££ 
<OttMWI0iai^V-iU*imt**«li! (w*tf» * 
Jfi<D}gIilc*W-«@3~EI6t^n^) 

[0 0 13] C©*mtt«fcntf, Sz-Jl/gHttcSMiSft 

(W*0«6O*]yWR*n»0-R *-©*S©«9ST* 

[0 0 14] BHOT2fcBIIUfcW«fc BMW*F« 
MSB Sa»0BaiKfitt*BWWS»TW»R 
811 8) =£-3*©ffi8S (flSXft jttl©JB!llfa&tf** 
y-F«S2 5. 7V-KWB2 7) TiWUUmS » 



2) ©£KttiJ£->Kf©-tzA 0 U-$ (fflxtt* JHt©K 
WUSW-**y-F«i*^U-*1 4. TV-FtHzA* 

jiawiMBWESiJ-^iinwwsHisai o) sanim 

*fi]L»1 8 a) s Xl±iS(i^ffiU^jit^5-b/^ 
-*BB St«»WBBte:fe(**aW2 8) ©l^f 

hfr-SfcfcttS'-JMea* Lfc*. c*i*-»©-fe J t 
U-*-p«l*LTffiBS£**Tt\ ^©SS©«a§T'BUBB 

& «s©»»fcfctt*H3~H6-KK*xs) n 

^©pQcSBLftiVFT'U-h (fljaif* His© 
mftlfcfcttSXVK?U-h9 0) F^ffl««ig46«* 

Tlliv SIJg©J!ja§tcfcltSE17~E19T'^-ri*i) 

[0 0 1 5] E©«MMcJ:*itt» JMM«R«a«»*X 

SHSfcStfu EftfcJ:y, SjI86§ftJ¥*©tfSottf 

[0016] 

A'b— 9 1 42KJ7V- KffliJ-feAV— > 1 6 t^fiixT 
[0 0 17] imffififtl 2tis H«KW«BUi 

ist, c©o#«»«i!aniii a«»A»-«BR4n 

**y- 2 oatfTV- HWS 2 2 1* 

1 2 2©*M»KB, av- K«»XS»^ 2 4aif7'/ 
-Ffll^jaWi2 63H«ia«4nT^«. ^lt> *v 

- FflMMfl 2 0 t»V- F«3!JXJ«W 2 4 tT*V 

- Km® 2 5 0C«tA^rtU Z/- 2 2 

- Ffl*ftttl»l2 6 tT'7/- FWI2 7tf«l«*n 

[0 0 18] ®#St»?m®H5I1 8Ktt, £*X£$A, 

T«is*ti5*y- Ffflttisi 2 oaifyy- fimmk 
1 2 2©>«i*»6ttswat««» m i ksv^ 
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T=J*tm*. »J fc*«©»SMk W*ffl t» 1 8 a t L 
TRW-ShT^*. COB*tilL»1 8 a COW] (H 
IB) fctt, *y-K«fttf7/-K»fe/<U-*1 4. 

1 6 <o««»t=»ft*nft»tt s i«£?&af « 

[0 0 19] *V- MHirtU-* 1 4lix *CD¥oSP*3 
?*oT*Mt»K(SW«fl»«II««±fi«l!llE. *** 

8BWL3 6ai:» WR»SJ!JXXI*Sa«"?a5*«flaB* 

«M*.T^«. *V-KflHrv<U-*l 4©SttriaHW 
cfftMKIk tt**x*U>?y:3-rt/*#*iWW»& 
£PJift«5ijl*-y:Sfctf)©XPTO4n^'»315ia4 0 a 

aH®f*gB§?L4 0 b ^^ttStiT^S. 
[0 0 2 0] *V- K«-fe/tU~$> 1 4C0¥BF*3 

*^*3i31*«ft^BPffl*«H3ff^SBHL3 6 b 

Jia3 8 b tb\ AP««»JffXiBHL3 6 a»Zf AP 
«KftaW^jfiKL3 8 a £*MtiW(ctt« £3(flRtf 

[0021] *v- f«Hza°l<— ? 1 4to*y- FflM 

JiM2 0lc3*|Rl-r«®l 4aKte, AP«^J^S 
Sift 3 8 a Kig&LT, #<»fflfi:Lfc«8»*a)» 1 HHb 
»3BT7LJWI9i4 2ff, *¥2TOKttfrL&tf 
lEffifroTSfc)- BftTlAt. ■ 1 «fc*W*SBfill4 2 
tts «**©*2WHW3ff*3W»4 4lC«*U 

m 2Hfba3S^sw5«4 4 1*, tannwfltfflffxaafc 

3 8bWfiaLTWILTt^». 

[0022] ay- f«hw<i>-$» 1 4ictt, d©*y 
-K»b/ti/-*i4*iBn-*i:**ie, -wron 

4 a 4 bT-AP«»b^J*"XSS?L3 
8 a lE3W*-tf» «tfijiB® 1 4 a flJTfl 1 SSHb 

a3ff^swsi4 2 icwsa 1 *fisjiw*»e»»4 

6 1. -m&fflBR 1 4 b«TUP«*fcSW;*SSffll 
3 8 b KJBWS-2* flWfefHWHBM 4 a«**2» 
flSffliff X3W3I4 4 KSBI«» 2 Wbffl^iWSaiB 
A8tt\ WSBbV- FfflHs/tU-* 1 4*K5§LTiS 

[0 0 2 3] *fe 3V-F«-fe/tU~*1 6<0¥M« 

T&vTnmuzmtzmm'mw*. *v-f 
ij-b/^— $ 1 4 tratmcs APfflij»^x3s?L3 e 

a, APfflWb»J^aS?L3 8a. AnflPtfffltttS 
HMO a, fflPfla*9«{*»a?l.4 0b. fflPW* 
Jff*j6»l3 6 bRtfliJPWbSiJ* , 7.1S5L3 8 b# 

[0 0 2 4] tMKV-KflHytU-*1 6 ®® 1 6a 
icifc H2KS«-J:?tCs AP«MXSiifL3 6 a 



16 o«»«*hT^«. cicom 1 »wx«&5S6 o 
u 3*®*2*»4;ffx3m oaaws icaatLTE 

®^2^*'X5iEK^dlP«^^®ifL3 6 b© 

[0 0 2 5] 7/-F§H»A°U-*1 6fcfcfc. AP« 
»3ffX3Bi3L 3 6a %M 1 6 b ffl&6* 1 ffilHf *3EB 

*6oeaat«»i«»3ffxaissB»64i:, supim 

10 «m#X»L 3 6b SttEHI 1 6 b fllfr 6S 2 

xattt* 6 2 icaa-r am 2 tmfST&sm (hjr 

K) IMB7/- Fttfe/t U-* 1 6£JfilLTl§: 
[0026] 7 J- FWzA"U-£ 1 6 0M 1 6 b K 

imftasin.4 o amsmnm^tmmm^u o bic 
jsklt, *«i«(*^e^r*«»©*a«Bai7 2 

a , 7 2 b fl*JMSftTV3. 3=3SS&5li7 2a, 72b 

hki& *ftjpti«^E#ttr*»«8aBsii7 4#* 

[0 0 2 7] 7/- Kffill-fe/tU — * 1 6(tt*. APfflPS 
ftrnmBU* 0 a 4::liSftS&;R7 2 a £«a>I?i>SI 1 
5^J8fl£S*S«Sg7 6 fcs tliPfflll^SP!8tt:Ma?L4 0 b 

b&mHn 2 b t*aBir*«2«sw««aeatB7 

8ttf, MfiB7V-»feA"U-£1 6=EMjlLTlStt 
[0028] CCT', MRBftftftroftra 1 8 ©tt 

^aiLgpi 8 a itmraiaHK^ cc!)@#K»?ffi 

S?gBI1 8£*«ff 37/- FfiPJ-b/^U-* 1 6C07/ 
so - KA9MMW 2 2 lcamr*H 1 6 a (cX0 (H*ffl L 

C01SI5 2 8 K5««?->-Jl/S i«B6**lT^«. 
[0 0 2 9] CCD7/-F«H2y?U-4«l 60® 
1 6 aCOAPffly»^a®5L3 6 a. AOflfflMWJ^ 
7.ii®?L3 8a, APf]^iPii*ML4 0a, {HPfJ 
J^lJRftJSiifL 4 0 b , dJ PffliJ»*"X®i?L 3 6 b Tk 

»j*s*iTfc y . c ©isp 3 o Kt,aH*s/-iu s *^ 
40 [003 o] Mffi^y- FtJ-tz^u-^ 1 6 t 
1 4©*y- k«mbsw2 oicswarsiHi 4 a let, 

15157/- FfJ-feM°U-^ 1 6C0®1 6 a£0^SP2 8S 

tfai«3 o(c«m-«{Hu^ »»2 &mmm o» 

hTfi 'J . =&SHS5 2 8, 3 0 KttjS«->-JU S 
[003 1] LfcA^Tx ■2(CJWJ:91C* =ft5K 

mwi 2«sa«-**y- 1 4 1 

7/- FtJ-b/NV-^ 1 6 £C9S§I52 8, 3 0lc»P4 
so nfcfcfcttS'-rt'Sift 3|gP2 8©5fi«5/-JbS{=$-p 



(5) 



!jfgg2 0 0 2-2 4 6 044 



TS&LTfflM»-r*C£?B««flffi#1 2 ©JIB 

te»WSC£-e*aBIJL3 6 a, 3 6b, 3 8 a. 3 
8b, 40a, 4 0bOJlia£->-Jb"r ; i>c}:?££-3T 

[0 0 3 2] MET 7 /- F«*/tU-* 1 6©M 1 6 b 
icfct. «K<D»B«5b1 0*8WLft»l=ME*v-K 
#fe;tU-*1 4©WM 4btE5!t^-r5figT s SoT, 
ft8SiHt7 4®MH&RyHti!E83 4tfKl*5*iT « 
33 U, C©jg§P 3 4 KttSfttt-V-Jb S #*6*ftT^ 

[0 0 3 3] *fc, £©7/- KflHzAU— * 1 6©® 
1 6b©APfflW*"xaii?L3 6a, APfflJStfbBM 
aaara. 3 8a, AnattffttftifiiH.4 o a , man 
7§i$nwmm4ob. ttnttftft£:ttfiBL3 6b& 

[0034] SjEXPflHSWJffXjBBL 36a 20 

itapfflW^aKifL3 6 b tamntimzsa* 
m 1 fl»3ff^3BsatB 6 4 . sg 2 misxm^m 

MfbAl3Sr^Wl3 8 a £taP<j»lb9J#Xi£§?L3 8 

b h<ommoflm3 5 «, me*v- kshial/-* 1 

400® 1 4b©APtJBHbaWXiljI7L3 8 a t*P<M 

[0035] *lt» *ffl«»wai om®?%® 

it, *V- P#feAV-$ 1 4©® 1 4 b £7/- Kfll 30 

91 6©®1 6 b AnflOHR 
#XiS3I?L3 6 a , AP«Hfc»JffXji5I?l3 8 a , A 
PiPM«tfKEHL4 0 a , fflnffl)Wi»Kaa?L4 0 

b. fflpflHW»3ff^aEi?L3 6 bmf&nmmimfiT. 
3iii?L3 8 b(D®mtttmm%7 4 ©urates^ 

y j- Kfl*fe/tU-* 1 6ffliJ©5S«->-Jl/Sfi«*V- P 
•fl-b^U—* 1 4©E1 4blEffl*U -fe/W— 5» 1 
4, 1 6f3®7}(.®&tfm&n2>o 
[0 0 3 6] JEW^-M/Sl*, flAtf, «JHfcll7y* 

SflE©3Ht«iWLTBMb (BHb) 'J. * 

©fcfcflBcfe^Ttt* 8MSWU2 8. 3 0, 3 4, 3 5 
flT*7S*L3 £ i fc * y » 5/-MMB=»»* tfWMk 
*ttfe^ BWWJHWH 2©JS*hMEA*. AV-K 
«J»TJ7/- PffllJ-tZA'U-^ 14,1 6©gS©l£50 

[0 0 3 7] H3~H9*B^ ±E»l*tf& 



1 0*WBfflWLT***ffiTOX#**<D«5a*iSK 
if 6«*V- KflHs/tU-* 1 4«V- KiJ-fen°b 

-91 65-jp«u zms-feA*u— 91 4, 1 6©=&® 

$2 8, 3 0 S*l*f* (S3) . C© 
»tt->-/l>Stt» 3MLJ^a80)BPBeWiil»tt]l«H* 
£*x£ (04) . 

[0038] *fe ^&imxB*itzmm®m.w-i 2 
*smiu Kn«wnt«i 2*ay-p«*/tu-* 

1 4<h7/~K«l-fe^l'-$1 6t©^ttiaLOO. 21 
tl«fl£?UMl 8 2,82 |fll3*&&tr£ 3 K LT-fe 9 
Vf& (05) o C©E15fcfcl,>T» *»8 6tt» 13 

- KflBttRV- Kfl-feltu—* 1 4, 1 6te»*-*H 

[0 0 3 9] *iv&. ±T©ff**»Jl8 2*«H88fi 
*«CfcfcJ:y* «««IHM*1 ***y-K«KF 
7/- K«zA*U-9 1 4, 1 6?ffiU H-fe/tU- 
914, 1 6©^£|52 8U^*6#ftfe5R*c5/-;USlc-P 

^-n*. s^K»isr*«»tEfe^TiiHtti»?«w 

Kl 8©tt*fflUgB1 Bafc«&g-f*J:3fc» Sfc. 51 
[0 0 4 0] C©Ml£i:tt. BSSWlftl 2©iS* 

MEA©«'5^#, *y~ FMBf7/- K«A"U—9 
14. 1 6©flt*©tfSO**WRr*. 
«d^**tt«»WS8IJi«W>«;l' h 9 2 

[0041] aW«IBfi*1 2**V- P«6 

tf7/ _ KiJ-bA°U-9 1 4, 1 6T?W*L.T**ffili 

e8 2^^UTK^t-Si, ±IB#ifi2*<iS.ft*ffi«^ 
i>fe1 0> f BWBHfitfc-l 2©l?*hHEAA^ 

6) . 

[0 0 4 2] *fc* ±EKl*«T*6tifc*'fia«»« 

hftj«»3 4. 3 5l=5«tt->-Jl'S*iB*L (H7) . 
C©iS1 6btc, ±Eia^T»6tiftfl!W>l|lfiaBft 
^561 0©*y-P«A'U-91 4©S1 4b£Mfa 
, 5. tL%3#«*»yiELfTl\ *fl8»R«»1 0*rX 
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yP7\s-i-9 0±KmmmT* OB 8) . *L7, 

[0043] ccMtn, M»iwic^Ti*» a 

*/e(t©HEE#fiEi;*. ^§152 8, 3 0, 3 10 

4, 3 5rt®agtt->-;usfcsm3ff, *s^-jmwuc 

33(tS->-/l/ESISAh(*, Hm*I8§5£ft1 2©g?h 
KAOHT6-3*. jbV- KfiB&tfTV- Wfe/tl/-* 
14,1 6©JlW©«SO*©1S»:BMM:<* -Jfefc 
StlTVa (H9) . 

ioo4 4] -r**3-s, ei o^-r«t5ic «ii 

1 2 £0^* h NEAtf **Btt h MEAKft LT A h IAEA 
f£W«t« 1 *(C ft3fc©<fc 5 lEB»B$'-;l/*Ji Wt« 
■g-teti. JS*hMEA©lfSo*AhMEAtf, ->-;UE^l: 

©J: 5 teattf-Jb S *JB^fe*atett. {ESit^lcHf 
6^$AhKEA;»K**i.£©T\ KW6-3tA hHEAtf 
->-Jl/Ef»Ah* Kfi»*ftCt#ft<. »46«tf« 

-Httrnt. 

[0 0 4 5] CWCAIU 5>-./l/±iB®E££3±T*# 

C=*«S) syMtas^^^d; y t A h ha«w- 
hKWDii««iitBH)«K*8(Dinmm okmd t 
©«t*iHBaBrpw*n«5'-iM5aF s mm ®(* ■ 

A F s J: U fc^MStCh* < ? * C i: tf T**. 

[0 0 4 6] «±*y, *%mwmiz*mmn'% 

»1 0, ai«|»W!a*w^flDiBfi36aicJ:ntf» X 

t&SSW?***flflmW61 oatf«IWB6X*y* 
[0 0 4 7] Sftu «W*»«tt«!>ft*frSs ONNHft « 
1 6®, tyfetf*4*fi-W)*iMBB*«BI=fift? 
fen 7. nr$v*H* 

[0 0 4 8] zeizs w&mwui onommm 

-ft&W&ZttC&oTs £-fe/tU~SM 4, 1 6£5» 
«Hbt*ctKJ:*J|itt«|sHB6i o» WTliWI 
jiisx* * * ©'J®flsBKHS*fc*H* Z t tfT**© 

-£14, 1 6*5»SMbr*«»®***HfflH:*Wf 50 



10 

10049] 

DWMttMt] W±©KW*SW5^ftJ:5^ *»*! 
fcifttt. JKT©«**II*. 
(1) tt«3llEB058WtcJ:*U#. *-;l/8MfcieWli 

©u*#nrt3&siiEfe^Ttf6-3<j«^, mams 

[0 0 5 0] (2) M^2lBS®S8«lCJ:*ll£. 
3SEttS/-;bflHEIftftBWca*i« C t lz «fc y » WHf&ffc 

[0 1 ] *^0-JHt0JgSlc<*: y«3i*ft«*tt 

[fS 2 3 01©A-AWtE0T<333,, 

[03] *#pj3©-ldE©^J!ltcJ:5ii!jti3l©- 

[04] 03©B-BBlrffi0T<355„ 

[0 5 ] ##£I!B©-3iS6©JESlK .fcSSsSlH©- 

[B6] H5«HEBfflttc5lE«5'-;Ue«Mb4**e: 

5. 

[07] *^^CD-HJfe©)e^tcJ:5ia5iXiSffl- 

[08] «SB©-*Mi©ie«KJ:*«Si^M)- 

[09] H8flDa)WftlC**Uh*»MAaSk XV 

[0io3 mmmmt ©trs^* ->-jue 
mv-bmvtdfflm&* vet ltst 

0T'£So 
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^12 0 02-2460 



(12)%®% #S±- »*» 02)%®% &ft 



